Paroxysmal nocturnal hemoglobinuria and complement-mediated erythrocyte damage.
The erythrocytes of paroxysmal nocturnal hemoglobinuria are abnormally sensitive to complement-mediated lysis because they are deficient in membrane proteins that regulate the functional activity of complement. All the deficient proteins in paroxysmal nocturnal hemoglobinuria share the common structural feature of being anchored to the cell surface by a glycosyl phosphatidylinositol moiety. Recent studies showed that the first intermediate in the pathway of the glycosyl phosphatidylinositol anchor synthesis is not formed in paroxysmal nocturnal hemoglobinuria cells. This observation suggests that the molecular basis of paroxysmal nocturnal hemoglobinuria is due to an abnormality involving a gene that encodes a protein essential for the normal biosynthesis of the first intermediate. By using expression cloning, the complementary DNA (called phosphatidylinositol glycan class A [PIG-A]) that corrects the abnormality in glycosyl phosphatidylinositol-anchor synthesis in paroxysmal nocturnal hemoglobinuria cells was identified. Subsequent studies showed that the PIG-A gene is located on the X chromosome. Together, these studies provided a molecular explanation for paroxysmal nocturnal hemoglobinuria.